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Introduction
The term branchial cyst was first used by Ascherson in 1832.
He suggested that these cysts were the results of impaired
obliteration of branchial clefts or pouches.1 Although there
are four theories on the aetiology of branchial cysts (branchial
remnants, cervical sinus remnants, thymopharyngeal duct
remnants, squamous epithelium inclusions in a cervical lymph
node),1–3 standard texts4 regard them as being congenital
branchial remnants. Branchial remnants are congenital anoma-
lies of the branchial apparatus. The branchial apparatus con-
sists of six pairs of mesodermal arches surrounding the devel-
oping pharynx . These arches are separated by invaginations,
lined internally by endoderm, and are called branchial pouches.
Externally, these invaginations are lined by ectoderm and are
called branchial clefts. Branchial remnants clinically present
as a cyst, sinus or fistula. If a portion of a cleft or pouch fails to
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involute completely, the entrapped remnant will form an
epithelial lined cyst called a branchial cyst.5
Besides being a cause of morbidity, branchial cysts are
important in the differential diagnosis of lateral neck swellings.
They comprise 17% of paediatric cervical masses6 and 4% of the
cases in a neck lump clinic.7 Classically, branchial cyst presents
as a mass at the anterior border of the sternocleidomastoid
muscle, at the junction of its upper and middle third.1,8–10
Many doctors believe that the correct diagnosis is easy and
usually apparent. Early large series supported this view and
demonstrated high rates of diagnostic accuracy.6,10–12 In
contrast, some recent reviews emphasized errors in diagnosis
and low rates of diagnostic accuracy.9,13,14 This appeared to be
the case at Jordan University Hospital, prompting a review of
our experience to determine branchial cyst clinical presentation,
management and diagnostic accuracy, and their effect on
outcome.
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OBJECTIVE: To study the clinical presentations, diagnosis and management of patients with the pathological
diagnosis of branchial cysts.
METHODS: This was a retrospective analysis of the records of 33 patients with the diagnosis of branchial cyst,
seen between 1987 and 2003 at the General Surgical Unit of Jordan University Hospital.
RESULTS: Thirty-four cases of branchial cysts were seen in 33 patients: 22 females and 11 males. There was a wide
range in age (1–57 years), but the majority (25 patients) were in their second or third decades of life. Thirty-one
cysts occurred in the classical site. The same number of branchial cysts occurred on the right and left sides of the
neck (17 on the right and 17 on the left). Correct clinical diagnosis was made in only 14 cases (41.2%).
CONCLUSION: Branchial cysts are frequently incorrectly diagnosed and forgotten in the differential diagnosis.
Thus, the diagnosis is often delayed, resulting in the mismanagement of these patients. Branchial cyst should be
suspected in any patient with a swelling in the lateral aspect of the neck, regardless of whether the swelling is solid
or cystic, painful or painless. Fine needle aspiration cytology will accurately demonstrate the cystic nature. The
presence of cholesterol crystals and/or epithelial cells in the aspirate will suggest the diagnosis of branchial cyst.
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Patients and methods
The medical records of patients with the diagnosis of branchial
cyst, admitted and treated at the General Surgical Unit of
Jordan University Hospital, between 1987 and 2003, were
retrospectively reviewed. Patient complaints, age, gender, side
and site of the branchial cyst on the neck, provisional diagnosis,
investigations, management and complications were analysed.
Results
A total of 34 branchial cysts in 33 patients were identified
during the study period. As in previous series (Tables 1 and
2),1,8,9,15 most of our patients (25/34) were in their second or
third decades of life. Mean age was 20 years, with a wide
range in age (1–57 years); there were 22 (66.7%) females and 11
(33.3%) males. The cysts were equally distributed on both sides
of the neck (17 on each side). Most of the patients (31 cysts)
presented with a neck swelling on the anterior border of the
upper part of the sternocleidomastoid muscle. One patient
had bilateral branchial cysts located at the anterior border of
the lower part of the sternocleidomastoid muscle. One patient
had a branchial cyst within the parotid gland. Most of the
swellings were painless (25 cysts), but a few were painful (9
cysts). The sizes of the cysts varied from 1 cm to 10 cm. Three
patients (9.1%) noticed an increase in the size of their swelling
when they had respiratory tract infection. Only one patient
had a family history of branchial cyst (in his father). There were
four patients (12.1%) who had associated congenital anoma-
lies (imperforated hymen, right hand agenesis, tongue tie, and
trigger finger).
Fine needle aspiration (FNA) was performed in 22 patients.
Culture and sensitivity tests were performed on 16 aspirates,
three of which were positive and grew Staphylococcus aureus;
there was no bacterial growth in the remaining 13. Fourteen
aspirates were tested for cholesterol crystals, and half were
positive. Fourteen aspirates were sent for cytological
examination; 13 demonstrated the presence of epithelial cells.
Ziehl-Neelsen stain for tuberculosis was performed on seven
aspirates, all of which were negative.
Three special radiological investigations were attempted.
Two patients with unusual presentation (one with a parotid
gland swelling and the other with an ill-defined hard mass at
the classic site of presentation) underwent computed tomog-
raphy (CT); however, CT was not helpful regarding diagnosis
in either case. One patient underwent magnetic resonance
imaging (MRI), which was helpful in diagnosis. Both CT and
MRI scans identified the anatomical relations, size and extent
of the cysts accurately (Figure).
Clinical diagnostic accuracy was poor, with only 14 cysts
(41.2%) correctly diagnosed on presentation. The remaining
20 cases (58.8%) were incorrectly diagnosed (Table 3). Six
Table 1. Age, gender and side of presentation of branchial cysts in this and previous series
Series n Mean age (range), yr Male/Female Right side/Left side
Howie & Proops (1982)8 50 30 (14–74) 20/30 26/25
Titchener & Allison (1989)9 42 0.(2–62) 14/28 21/21
Golledge & Ellis (1994)1 20 31 (14/50) 09/11 12/80
Agaton-Bonilla & Gay-Escoda (1996)15 1480 23.600000000 042/106 047/101
Daoud (2005) [this study] 34 19 (1–57)0 11/22 17/17
Table 2. The site of branchial cysts in this and previous series
Howie & Proops Titchener & Allison Golledge & Ellis Daoud
(1982)8 (1989)9 (1994)1 (2005)
Site, n (%)
   Anterior/deep to upper 1/3 of SCM 48 (96.0) 35 (83.3) 17 (85.0) 31 (91.2)
   Anterior/deep to middle 1/3 of SCM 1 (2.0) 05 (11.9) 2 (10.0) 2 (5.9)
   Parotid 00000. 1 (2.4) 1 (5.0)0 1 (2.9)
   Posterior triangle 1 (2.0) 1 (2.4) 000000 00000.
   Total cases 5000000. 4200000 20000000 3400000.
SCM = sternocleidomastoid muscle.
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operations (incision and drainage) were performed in five
patients (all from the group where incorrect diagnoses were
made), and all of the cysts recurred. Twenty patients received
different types of antibiotics, with some patients receiving
more than one course (15 of these patients were incorrectly
diagnosed). All patients finally underwent complete surgical
excision; there was no recurrence. Mean hospital stay was 2.7
days (1–7 days) and 3.6 days (2–13 days) for patients with
correct and incorrect diagnoses, respectively. Postoperative
complications after complete surgical excision are listed in
Table 4. Most (6 of 8) occurred in patients who were incor-
rectly diagnosed: two hypertrophic scars; two cases of paraes-
thesia in the area of operation; one wound infection; and one
seroma. The two remaining complications (haematoma and
paraesthesia) occurred in patients who were correctly
diagnosed. The nerve damage encountered in this series spon-
taneously resolved after 3 months.
Discussion
Branchial anomalies present clinically as cyst, sinus or fistula.
They most frequently originate from the second branchial
remnants, with a reported incidence of up to 95% of cases. The
remainder of the branchial anomalies are derived from the
first branchial remnants (1–8%), with third and fourth branchial
anomalies being quite rare.6 Branchial cysts constitute 20–
80% of branchial anomalies.15,16 The vast majority of branchial
cysts originate from the second branchial cleft and pouch, and
they are usually located anterior to the sternocleidomastoid
muscle. First branchial cysts are relatively rare, and are usually
located in the parotid region (Arnot Type I) or high in the
anterior triangle extending to the external auditory canal
(Arnot Type II).17,18 Third and fourth branchial cysts are quite
rare and are studied as case reports in the literature.19
This is one of the few recent series discussing branchial
cysts separately from other branchial anomalies. Branchial
cyst is one of the commonest cystic lesions in the neck.7 It
Figure. Magnetic resonance imaging scan of the neck showing branchial cyst (BC) and sternocleidomastoid muscle (SCM): (A) T1 phase;
(B) T2 phase.
  A   B
Table 3. Reported incorrect diagnoses of branchial cysts in this
series
Incorrect diagnosis n (%)





Hydatid cyst 1 (5)0
Total 20 (100)
Table 4. Complications after complete surgical excision
Complication n (%)
Numbness and paraesthesia .3 (37.5)
Hypertrophic scar  2 (25.0)
Seroma 1 (12.5)
Haematoma 1 (12.5)
Wound infection 1 (12.5)
Total 08 (100.0)
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constitutes 17% of all paediatric neck masses.16 The vast ma-
jority of these cysts originate from the second branchial rem-
nant and occur in the classical site, in the upper neck, anterior
to the sternocleidomastoid muscle.4,8–10 In this series, 31 cysts
(91.2%) occurred at this site. One cyst (2.9%) originated from
the first branchial remnant (Arnot Type I ) and occurred in the
parotid gland. The cysts, as in previously reported series,1,8,9
were found equally on both sides of the neck (17 on each side),
affected females more frequently than males (22 females, 11
males), and presented as painless swellings (23 painless, 9
painful), with most occurring in the second or third decades of
life. Three (9.1%) patients in this study noticed an increase in
size with upper respiratory tract infections. Some previous
studies reported this association in 20–40% of cases;10 others
noted no particular relationship to upper respiratory tract
infections.9
FNA cytology examination was performed in 14 patients.
Cholesterol crystals were seen in half (7/14), which suggested
the diagnosis. Benign squamous epithelial cells were noticed
in most (13/14) of the cases. The presence of these cells indi-
cated an epithelial cyst (branchial, ranula, thyroglossal or
dermoid). Since dermoid and thyroglossal cysts are usually
located in the midline, and ranula usually occurs in the floor
of the mouth, these cells were most probably branchial. This
series is the first to emphasize the significance of these epithe-
lial cells in the diagnosis of branchial cysts, although further
study is needed to confirm the significance of the presence of
epithelial cells in aspirates of branchial cysts.
Many believe that the diagnosis of branchial cysts is easy
and the diagnostic accuracy is high. Previous series confirmed
that belief and demonstrated a high rate of diagnostic accu-
racy.6,10,12 This series showed a disappointing failure to
make an initial correct diagnosis of branchial cyst. Only 41.2%
(14/34) were correctly diagnosed on presentation. Poor
diagnostic accuracy (52%) was also reported by Titchener
and Allison.9 Difficulties in the diagnosis of branchial cyst
have also been emphasized by Ingoldby.14 Only 11 of 23 cysts
(47.8%) in his series were diagnosed correctly. The poor diag-
nostic accuracy was mainly due to misdiagnoses as cervical
abscess, neoplastic lymph node, cold abscess and others.
Special radiological studies (CT, MRI) are recommended
by some authors.3,15,16 It was found to be useful in suggesting
the diagnosis and in guiding surgical approach. Only three
of our patients underwent these investigations. In order to
confirm the diagnosis, Agaton-Bonilla and Gay-Escoda
obtained CT scans in 44% and MRI in 13% of patients.15 Choi
and Zalzal also used CT and MRI more frequently (in 27% of
their patients).16 Most investigators agree that CT and MRI
are very useful in demonstrating the cystic nature and the
anatomical extensions of branchial anomalies.
The treatment of choice for branchial cyst is complete
surgical excision. Correct diagnosis is essential for proper
surgical management, as incorrect diagnosis will lead, in many
cases, to improper surgical treatment (incision and drainage
or incomplete excision). Improper surgical treatment will re-
sult in definite recurrence; five patients in this series under-
went six incision and drainage operations, and all of the
cysts recurred. Four branchial cysts incorrectly diagnosed as
cervical abscesses were incised and drained and all of them
recurred.9 Complete excision of branchial cysts after previous
improper surgical procedures will result in a high recurrence
rate of 20%,10 while complete excision without previous sur-
gery will result in a low recurrence rate of 3–4%.6,10 In this
series, no branchial cyst recurred after complete surgical ex-
cision. Failure to diagnose branchial cyst will result in delay in
treatment, unnecessary use of repeated courses of antibiotics,
improper operations, prolonged hospital stay and an increase
in the rate of complications.
Branchial cyst should be remembered in the differential
diagnosis of any lateral neck swelling, regardless of whether
the swelling is solid or cystic, painful or painless, especially
when it occurs in the first three decades of life. If the swelling
is located anterior to the sternocleidomastoid muscle, FNA is
recommended. This will confirm if the swelling is cystic or not.
If the swelling is cystic, aspiration will usually relieve the
symptoms and decrease the size temporarily. If cytology dem-
onstrates benign epithelial cells and/or cholesterol crystals,
this would suggest a benign epithelial cyst which is most
probably a branchial cyst. In this situation, complete surgical
excision is recommended to cure the patient and confirm the
diagnosis. If the cyst is located in an unusual site or is ill-
defined on examination, CT or MRI scan is required to delin-
eate its anatomical relation before complete surgical excision
is undertaken.
References
1. Golledge J, Ellis H. The aetiology of lateral cervical (branchial) cysts:
past and present theories. J Laryngol Otol 1994;108:653–9.
2. Little JW, Rickles NH. The histogenesis of the branchial cyst. Am
J Pathol 1967;50:533–47.
3. McClure MJ, McKinstry CS, Stewart R, Madden M. Late presenta-
tion of branchial cyst. Ulster Med J 1998;67:129–31.
4. Russell RG, Williams NS, Bulstrode CJK (eds). Bailey and Love’s
Short Practice of Surgery, 24th edition. London: Hodder Arnold, 2004:
178 ASIAN JOURNAL OF SURGERY  VOL 28 • NO 3 • JULY 2005
070/20
■ DAOUD et al ■
769–70.
5. Moore K. The Developing Human. The Clinically Oriented Embryology.
Philadelphia: WB Saunders, 1988:170–84.
6. Kenealy JF, Torsiglieri AJ Jr, Tom LW. Branchial cleft anomalies: a
five-year retrospective review. Trans Pa Acad Ophthalmol Otolaryngol
1990;42:1022–5.
7. Smith OD, Ellis PD, Bearcroft PW, et al. Management of neck lumps
– a triage model. Ann R Coll Surg Engl 2000;82:223–6.
8. Howie AJ, Proops DW. The definition of branchial cysts, sinuses and
fistulae. Clin Otolaryngol Allied Sci 1982;7:51–7.
9. Titchener GW, Allison RS. Lateral cervical cysts: a review of 42 cases.
NZ Med J 1989;102:536–7.
10. Chandler JR, Mitchell B. Branchial cleft cysts, sinuses, and fistulas.
Otolaryngol Clin North Am 1981;14:175–86.
11. McPhail N, Mustard RA. Branchial cleft anomalies: a review of 87
cases treated at the Toronto General Hospital. Can Med Assoc J 1966;
94:174–9.
12. Maran AG, Buchanan DR. Branchial cysts, sinuses and fistulae. Clin
Otolaryngol Allied Sci 1978;3:77–92.
13. Sonnino RE, Spigland N, Laberge JM, et al. Unusual patterns of
congenital neck masses in children. J Pediatr Surg 1989;24:966–9.
14. Ingoldby CJH. Unusual presentations of branchial cysts: a trap for
the unwary. Ann R Coll Surg Engl 1985;67:175–6.
15. Agaton-Bonilla FC, Gay-Escoda C. Diagnosis and treatment of
branchial cleft cysts and fistulae. A retrospective study of 183 patients.
Int J Oral Maxillofac Surg 1996;25:449–52.
16. Choi SS, Zalzal GH. Branchial anomalies: a review of 52 cases.
Laryngoscope 1995;105:909–13.
17. Sichel JY, Halperin D, Dano I, Dangoor E. Clinical update on type II
first branchial cleft cysts. Laryngoscope 1998;108:1524–7.
18. Arnot RS. Defects of the first branchial cleft. S Afr J Surg 1971;9:93–8.
19. Hwang TZ, Lin YJ, Tsai ST. Fourth branchial cyst presenting with
neonatal respiratory distress. Ann Otol Rhinol Laryngol. 2000;109:
431–4.
